Backgrounds/Aims: The aims of this study were to evaluate risk factors for acute cholecystitis that have been previously acknowledged and to evaluate several co-morbidities, such as hypertension, diabetes mellitus, cardiovascular disease, cerebrovascular accident and end-stage renal disease for which the prevalence rate has increased in the elderly. Methods: We retrospectively reviewed 611 patients who underwent laparoscopic or open cholecystectomy for cholecystitis between January 2005 and January 2010. The relationships between the clinical outcomes and the clinico-demographic factors were analyzed by univariate and multivariate analyses. Results: The diagnoses of the 611 patients who underwent laparoscopic cholecystectomy were acute cholecystitis (n=258; 42.2%) and chronic cholecystitis (n=353; 57.8%). Male gender (p＜0.000), age ＞50 (p＜0.000), fever (p＜0.000), leukocytosis (p＜0.000), AST elevation (p=0.009), alkaline phosphatase elevation (p＜0.000) and an elevation of total bilirubin (p＜0.000) were identified as risk factors for acute cholecystitis. The presence of diabetes mellitus (p=0.002) and hypertension (p=0.019) may be risk factors for acute cholecystitis. Conclusions: For patients with risk factors for acute cholecystitis, early management, that is, early checkup and diagnosis following early cholecystectomy, is recommended before the disease progresses to an acute form of cholecystitis. 
INTRODUCTION
Acute cholecystitis is one common cause of acute abdomen. It is associated with moderate to high severity due to its clinical potential to develop pyogenic cholecystitis, which may result in gallbladder necrosis, perforation, abscess or even peritonitis. In the elderly, the severity of acute cholecystitis increases immensely; thus, it is crucial to determine proper treatment times and methods. Despite its clinical significance, however, we still lack knowledge of predisposing factors and co-morbidities that may influence disease development and progression. Commonly known risk factors have been found mostly in epidemiologic studies, the reliability of which has often been questioned because different results were shown in different studies. This study was designed to re-evaluate several known risk factors for cholecystitis, such as age, sex, and obesity.
Furthermore, we investigated whether chronic diseases, including hypertension, diabetes mellitus, cardiovascular disease, cerebrovascular accident, or end-stage renal disease, are risk factors for developing acute onset cholecystitis.
METHODS
We retrospectively reviewed 611 patients who under- 
RESULTS
Diagnoses of the 611 patients who underwent cholecystectomy were acute cholecystitis (n=258; 42.2%), chronic cholecystitis (n=353; 57.8%). Patient characteristics in acute and chronic cholecystitis are compared in Table 1 . There were 280 men (45.8%) and 331 women (54.2%). Sex ratios were 1 : 0.73 and 1 : 1.69, respectively, for the groups with acute and chronic cholecystitis (p＜0.000). The mean ages for the two groups were 63 and 48, respectively. Patients with acute cholecystitis were older than those with chronic cholecystitis.
We found statistically significant differences (p＜0.000) in age distributions divided by the age of 50 years between the patients with acute and chronic cholecystitis.
Among the 611 patients, the average height and weight were 162.9 cm (range: 132-188) and 65.4 kg (range: 32-113). We calculated the body mass index (BMI) and, using a BMI value of 25 as the controlling point, we found no statistically significant differences (p=0.081) between the two groups. Of the 258 patients that presented with acute cholecystitis, 142 (55%) presented with fever ＞37.5°C compared with the patients with chronic cholecystitis (p＜0.000). All patients were assessed for the presence of the seven co-morbidities listed in Table 2 . The number of co-morbidities and their statistical significance are shown in Table 2 . Among the 611 patients, 243 (39.8%) had one or more co-morbidities and hypertension was present in 173 (28.3%). Univariate analysis identified hypertension (p=0.019) and diabetes (p=0.002) as having a significant association with acute cholecystitis. Analysis using laboratory values is reported in Table 3 .
Leukocytosis (p＜0.000), an elevation of AST (p=0.009), an elevation of ALP (p＜0.000) and an elevation of total bilirubin (p＜0.000) were significantly different. AST was not significantly different than ALT. The characteristics of gallstones are summarized in 
DISCUSSION
It is quite a meager description to say that cholecystitis is an inflammatory change in the gallbladder, thereby identifying only the pathologic conditions. Clinically cholecystitis is characterized by symptoms of dyspepsia, right upper quadrant abdominal pain, and fever. Moreover, it is accompanied by changes in laboratory results, reflecting biliary inflammation or cholestasis. Thus, the concept of cholecystitis includes all the above changes in addition to the pathologic changes. Often it occurs in association with gallbladder stones. However, acalculous cholecystitis may occur, especially in patients in a critical, unstable condition. In contrast to the cholecystitis associated with gallbladder stones, the progression of acalculous cholecystitis is abrupt and fatal.
2,3 Thus, we analyzed the presence of gallbladder stones as one risk factor requiring emergency cholecystectomy. 4 It is known that cholecystitis is often caused by obstruction of the cystic duct. Considered as a risk factor for developing gallbladder stones, obesity has been investigated in several epidemiologic studies for its relationship with cholecystitis or gallbladder stones. However, our results showed that it would not be adequate to use BMI as a predictor of clinical manifestations of cholecystitis. 9 Moreover, some studies reported that there was a negative correlation between obesity and acute cholecystitis. Although a detailed explanation was not provided, it was postulated that fat tissues might prevent progressive inflammatory reactions in gallbladder. 10 The prevalence of cholecystitis has increased along with a gradual increase in lifespan. 11 Complications of cholecystitis are increased in frequency in the elderly.
Supported by several previous studies and this study, disease progression in the elderly exhibits an abrupt and arduous character. 12, 13 However, as mentioned in previous studies, elderly patients often present with atypical symptoms and signs. They also frequently suffer from diseases other than biliary disease, such as diabetes mellitus, cardiovascular disease, cerebrovascular disease, and respiratory disease, leading to poor general condition. Thus, it is more likely to present with atypical clinical manifestations and a poor prognosis. Considering many diseases and poor general condition of the elderly, it is inappropriate to draw the conclusion that a higher prevalence rate of acute cholecystitis is observed in the elderly.
Most studies on risk factors investigated a single risk factor, and each study showed a different result for the same risk factor. Hence, this variability makes it difficult to standardize results. It is quite obscure to compare our study result to previous ones. Recently, Cho et al. 14 In contrast to cerebrovascular disease, the correlation between cardiovascular disease and acute cholecystitis has been persistently investigated in many epidemiologic studies. 15 However, a direct correlation is still inex- Laparoscopic cholecystectomy is considered the treatment of choice for symptomatic gallbladder stone due to several advantages, including a low rate of morbidity, reduced postoperative pain, fewer hospital days, more rapid recovery and return to the normal lifecycle, and cosmetic effects. 21 Indeed, this procedure is now widely used in diseases such as acute cholecystitis, gallbladder empyema, and common bile duct stones, which were considered contraindications during the early reconciliation period.
Although laparoscopic cholecystectomy is effective, it is sometime inevitable to convert from laparoscopy to laparotomy when encountering various circumstances, such as uncontrolled hemorrhage, severe inflammation and adhesion, or damage to biliary tract and adjacent organs. 22 Thus, there has been deliberation on the option to undergo emergency laparoscopic cholecystectomy rather than preoperative percutaneous transhepatic gallbladder drainage for patients with moderate to severe acute cholecystitis, which may result in higher morbidity and mortality. Kim et al. 23 reported that preoperative percutaneous transhepatic gallbladder drainage could reduce postoperative complications after laparoscopic cholecystectomy and conversion to laparotomy, but this only applied to high-risk patients who undergo an emergency operation.
Application of early laparoscopic cholecystectomy to patients without high risk would bring about reduction in complications, shortening of hospital stay, or re-admission. Consequently, higher cost-effectiveness can be accomplished, which is in accord with other research data. 21, 24 However, considering that elective laparoscopic surgery is only converted to laparotomy at a rate of 5%, emergency laparoscopic cholecystectomy reaches its conversion rate up to 30%. Therefore, early detection, prompt decision making, and an appropriate surgical plan will be critical to patients with gallbladder stones with a greater possibility of developing acute cholecystitis. This may have a positive influence on the prognosis. 25 Yacoub et al. 26 suggested that adapting a scoring system, based on age, pulse, sex, leukocytosis, and gallbladder wall thickening detected on ultrasound, could distinguish patients who require surgical treatment. After selecting patients, applying early surgical treatment might prevent disease progression to necrotizing cholecystitis or gallbladder empyema. Based on similar studies that were previously conducted, establishing risk factors in symptomatic patients with cholecystitis is necessary. Also, interdisciplinary work to standardize diagnostic and treatment methods will be fundamental to reduce morbidity and postoperative complications in patients with gallbladder stones with or without cholecystitis.
In conclusion, male gender and old age as risk factors for acute cholecystitis are statistically significant. The presence of fever or leukocytosis is significantly correlated with acute onset of cholecystitis. Moreover, patients with diabetes or hypertension are apt to develop acute cholecystitis, though further studies should be carried out to validate this conclusion. Therefore, patients who are male or old and patients with presence of fever or leukocytosis should be evaluated in detail. Early elective surgical treatment and early intervention would be critical to bring about an optimal prognosis and to prevent postoperative complications.
